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Much of the success that has been achieved in promoting economic
growth or in the management of economies in the past has been due to
the way in which policies have been directed to the avoidance of sudden
and erratic fluctuation in the level of economic activity. In formulating
and implementing appropriate economic policies, a necessary first step
is the careful and accurate assessment of a country's economic prospects.
The preparation of economic forecasts has, therefore, become an increas
ingly important aspect of economic policy making.
This study seeks to develop an analytical framework that could be
used to forecast the import requirement in developing countries. Import
demand in Thailand is used as a specific case study. The study will
address and identify the macroeconomic factors in the country which
influence import demand in Thailand.
Foreign trade is yery important in the economic growth of developing
countries. The role of goverments in foreign trade had also increased
over time because of the following:
1. Foreign trade is a major source of developing countries'
government revenue, particularly through import duties; and
2. Developing countries are badly in need of import goods.
Indirect taxes are the major source of government revenue in develop
ing countries. Table 1 shows that ninety percent of government revenue
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comes from taxation. Over eighty percent of this is from indirect taxes
of which import duties are the largest source.
Export duties account for less than five percent of the total
income from taxation. Developing countries encounter many problems
because of the fact that primary commodities account for the bulk of
their exports. Some of these problems include price and output instability
and the governments1 assistance of industries which takes the form of
export tariff exemption.
In Table 1 import duties account for the single most important
source of government revenue—an average twenty-five percent of indirect
taxes. This seems to be in line with the import demand structure of
developing countries. Developing countries have been demanding import
commodities from the advanced countries in order to fulfill a domestic
demand and as a source of long-term investment in infrastructure.
Table 2 illustrates that high import value was for capital goods,
raw material and intermediate products, fuel and lubricant. Also, bar-
chart of Figure 1 confirms the high potential of raw material import
commodities during 1973-1977.
Since 1965, imports have been experiencing tremendous fluctuations
in increasing because of domestic and external economic conditions.
Table 3 is an economic classification of Thailand import structure






2. Intermediate products and raw materials
(a) Chiefly for consumer goods
(b) Chiefly for capital goods
3. Capital goods
4. Other imports
(a) Vehicles and parts
(b) Fuel and lubricants
(c) Miscellaneous
According to Table 2, import increased at a rate of over twenty
percent in every category, particularly fuel and lubricants. The increase
of import in this period was due to the emphasis placed on the development
of infrastructure, industrial products for export, etc. in accordance with
the development plan. Because of substantial increases in imports, and
high inventory level from previous years, total import value decreased
for some items during 1971-1975. However, fuel and lubricants were
affected. Thailand's economy encountered some problems during this time
because of world economic circumstance such as the oil crisis. The
quadrupling of crude oil price from 1973-1975 affected the price of non-
oil imports by an increase of four to five percent. During the year,
energy prices, especially the price of oil, had increased sharply,
resulting in stagnation, rising unemployment, widing balance of payment
deficits, and other forms of economic fluctuations for countries that
do not have sufficient sources of energy.
Hhai Chamber of Commerce Association of Thailand Industries,
"Investors' Handbook for Thailand," Thai Bankers' Association, 1980,
pp. 4-6.
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Moreover, it can be said that the import behaviour is not only
determined by external activity but also affected by domestic economic
activity. A rise in imports is a result of heavy investment in infra
structure and the expansion of domestic industries, because of the
important role that import has played in both the private and public
sector of the economy. The continuous increase in imports in Thailand
resulted in tremendous expansion of import value every year. Conse
quently, measures were taken to reduce imports and protect domestic
industries. These measures which became effective in 1978-1980 included
the following: the ban on eighteen categories of imports (effective in
March 1978) that were considered to be luxury items, increase in the
central bank interest rate on loans to commercial banks, and increase in
custom duties on 141 types of luxury items which can be manufactured
locally (effective in September 1979). These measures to slow down
imports seem inadequate and could lead to other economic problems.
The writer is of opinion that forecasts should be made, and such
forecasts would serve as the basis for effective economic policies.
Import forecasts would be useful to both the private and public sectors
in planning and formulating domestic and foreign trade policies.
Problem Statement
Fluctuation in imports are viewed within the overall economy of
the country. In planning economic policy on both the national and the
international level, it would clearly be of value if the magnitude of
the country's import could be known reasonably accurately a certain time
in advance. This is the importance of forecasting. There are various
-5-
ways of making forecasts that rely on intuition and commonsense. Method
ology was discussed before in making import demand determination and
forecast. This is not to say that intuitive forecasting is bad. On the
contrary, the "gut" feelings of persons who manage organizations are
often the best forecasts available. The problem is to identify fore
casting techniques that can be used to supplement the commonsense and
management ability of decision makers for import demand in a developing
2
country like Thailand.
As illustrated in Table 5, aggregate demand for import for each
year from 1965-1980 was forecasted by the "naive forecasting method".
The simplest method of forecasting import—and one that can be used as
minimum test of the result obtained from any more refined method is—
3
to assume that import will be equal to those of the current period.
It is the estimation of some relationship in the past and it assumes
that the same relationship will obtain in the future. This kind of
method was used before in the forecasting demand for import. The result
for naive forecasting method sometime seems to be reasonable but there
are some major weaknesses of this approach. It is that the relationships
of cause and effect of the problem are not included in the forecast.
It should be assumed that the underlying system generating the observed
2B. Balassa, "Trade Prospects of Developing Countries," A Publication
of the Economic Growth Center, Yale University (Illinois, 1964).
3Timothy D. Sweeney, "Short-Range Forecasting of U. S. Import,"
Staff Paper, Vol. 4, No. 1, September 1954, pp. 1-5.
4James B. Ramsey, Economic Forecasting Model or Market, published
by the Institute of Economic Affairs, 1977, p. 178.
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relationship will continue in the future, and it is important to consider
it in such a way as to alter the relationships among the economic factors.
The result from columns (5) and (6) in Table 5 shows that there are
some huge gaps between actual imports and the naive forecasts, because
the previous trend is projected into the future, some significant change
or circumstance in the data is not recognized in the forecast process.
Other economic factors that are concerned with import demand such as
growth in national income and the movement of price indices (both import
price index and consumer price index) in the country are not employed
in the method. Also other economic activities are excluded in effect
from the forecasting process. These are some of the problems or errors
associated with import demand forecasting. It would be very useful to
search for a better approach to forecasting import demand.
Objective
The necessity of making a forecast and the difficulties in doing
so are indeed sometime practically assumed away in debates on economic
policy. For example, it is usually assumed that the government has
knowledge and experiences of every situation that it is confronted with.
This seems to be the basic for some of the criticisms of governments'
economic policies. In fact, the government is never fully aware of the
future and this is one of the principal reasons why economic forecasts
are needed.
Therefore, the purpose of this study is to construct a forecasting
model which will be used to determine the demand for import in developing
countries. Thailand will be used as a case study. The methodology is
-7-
as follows:
1. Identify the factors that influence the import demand function,
First approach: Demand function for total import, and
Second approach: Demand function for imports by categories
which follow an economic classification;
2. Estimate the relationship among the explanatory variables in
the model; and
3. Compare the forecasting result with the naive method.
-8-
TABLE 1
NATIONAL GOVERNMENT ACTUAL REVENUE CLASSIFIED BY MAJOR SOURCE
(MILLION OF BAHT)
Total Revenue = 100%
1) Taxation^















5) = (2) + (3) + (4)













































































Source: The Department of Economic Research, Bank of Thailand, 1980.
1(1) Taxation = (1.1) Income tax + (1.2) Indirect tax.
2(1.2) Indirect taxes = (1.2.1) Import duties + (1.2.2) Export
duties + (1.2.3) other taxes.
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TABLE 2




































































































































Source: The Department of Economic Research, Bank of Thailand, 1980.
H is proportion to the total.
2change from previous year.
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TABLE 3














































































































































































Source: Foreign Trade Statistic, Department of Custom, December 1980.
Note: Excluding Military Goods
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TABLE 4

























































































Source: Foreign Trade Statistic, Department of Customs, December 1980.
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TABLE 5
THE COMPARISON OF FORECAST

































































































































Source: (1) The Department of Economic Research, Bank of Thailand, 1980.
(2) to (6) are calculated.
(4) h+1 s h + (xt " xt-l): Naive metnod forecasting where
X-t = Import at present time
Xt_i = Import at previous time
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GENERAL SURVEY AND HISTORICAL STUDY
OF IMPORT DETERMINATION AND FORECAST
International trade and fluctuation have been a national problem
in the countries concerned with export and import activity, rate of
exchange, etc. Various theoretical approaches could be utilized to
explain import demand and import demand forecasting. Most of the
approaches have- stressed the importance of economic activities. The
approaches that will be reviewed are widely accepted by most of those
who study import activities. It should be noted that, generally, all
of the approaches are similar in their predicted outcomes and most of
the explanatory variables that are used. The differences in.the
approaches arise mainly from emphasis and interpretation. The study
will attempt to explain import and its forecasts as follows: (1) general
theory of import function; and (2) The regression analysis and empirical
study of the demand for import.
General Theory of Import Function
Burrows and Hitiris (1977) establishes an import function analysis
that is derived from the theory of consumption and investment function.
The study is as well as the study of Brooman and Jacoby (1970). They
analyzed the demand for import of the country as the negative element
burrows and Theodore Hitiris, "Macroeconomic Theory," A Mathematical
Introduction of Economic Affairs, 1977, p. 220.
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of aggregate demand.2 They introduced the demand for a country's export
is an element of aggregate demand; it competes with consumption, invest
ment, and government expenditure for the country's output, and income
is generated in producing exported commodities in exactly the same way
as they are in meeting other demands. They stated that the demand for
imports diverts the expenditure of consumers, business firms and govern
ment from domestically produced commodities and relieves the pressure
on domestic supplies; the income generate in meeting it flows to foreign
suppliers, so that the condition of equilibrium is:
Y-C+I + E-M,
where E is export demand and M is the demand for imports. If E exceeds
M, the equilibrium of income and output will be higher than it would
otherwise have been. If M exceeds E, it will be lower.
The study shows that the change in E and M will set up multiplier
effects. Because E is a positive element of aggregate demand, an increase
in its value will raise equilibrium income; however, higher import demand
will reduce income since M is negative. Again, their study illustrated
that the working of the multiplier was seen to depend on the responses
of consumption (and possibly of investment) to income change initiated
by an autonomous change in demand. When output rises, the input of
materials must increase, and some materials are likely to be imported;
the personal incomes generated by higher output may be partly spent on
imported consumer goods and increased investment demand may call for
Frederick Brooman and Henry D. Jacoby, Macroeconomics: An Intro
duction to Theory and Policy (Chicago, 1974), p. 198.
3Ibid., p. 201.
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imports of capital equipments—since the term "imports" includes
purchases of services as well as merchandises from abroad.
The general relationship between the national income and the demand
for imports is called the import function. It is a concept analogous
to the consumption and investment function which can be illustrated by
diagramrnatically as Figure 2.
FIGURE 2
CONSUMER DEMAND FUNCTION AND IMPORT DEMAND FUNCTION
Consumer Demand Import Demand
Yl Y2
Income
The consumption function, consumers'
demand as a function of current
income.
The import demand associated
with each income level.
(Both quantities are measured at constant price.)
Frederick Brooman and Henry D. Jacoby, Macroeconomics: An Intro
duction to Theory and Policy (Chicago, 1974), p. 201.
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When the vertical scale OY in Figure 2 (left) presents consumption,
the curve C(Y) shows consumption function associated with income level.
By the same analysis, the vertical scale can represent import instead
of consumption. The curve C(Y) could be renamed M(Y) and would show
the import demand associated with each income level.
Again, Brooman and Jacoby had done the study for the United States
concerning the relationship of import and GNP for the period 1958
to 1967 using to estimate value for MO and M which the equation became
as:
M = MO + MY,
M = -14.31 + 0.076 Y,*
*This study did not provide other statistics.
where M is import of goods and services, Y is GNP and both are in billion
of 1958 dollars per year. The fact that MO has a negative value implied
that the United States would import nothing at all if GNP falls as low
as $188 billion (in 1958 dollars). The equation of the United States
import function shows a relationship between income level and import
demand level. However, this result is merely the consequence of assuming
that the import function can be represented by a straight line, an
assumption that may be reasonable for the value of GNP found in the
5
period 1958 to 1967, but may not be true for much lower values.
Frederick Broom and Henry D. Jacoby, Macroeconomics: An Intro
duction to Theory and Policy (Chicago, 1974), p. 203.
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The analysis of income determination has so far been concerned
with purely domestic affairs as if the economy were operating in
isolation, closed to the outside world. It is reasonable to include
some influence of the external sector in the import model. The desire
to import may also be affected by price. The price variable which is
expected to influence import decisions is the "relative price" of the
import. The relative price is determined by two factors: (1) the ratio
of price of import and domestic goods; and (2) the rate of exchange.
The study of Sodersten (1960) has introduced the term of trade as
a function indicated import demand. His study refers to the relation
ship between foreign trade and economic growth. By economic growth, he
meant an incrase in the national product, regardless of whether this
comes because of increased productivity, a large population, or capital
accumulation. It is reasonable to suppose that economic growth influences
output and demand in different ways. If this is the case, it is implied
that a change in term of trade is necessary to restore equilibrium.
Sodersten had constructed a model of import demand. Again, his import
demand mode is seen as a function of national income and term of trade.
His study is also concerned with the rate of growth in the country (in
the study, the equation was studied on the case of two countries—import
country and export country). The conclusion of Sodersten is that, if
total output increases due to the economic growth, production of import
6Timothy D. Sweeney, "Short-Range Forecasting of U. S. Import,"
Staff Paper, Vol. 4, No. 1, September 1954, p. 2.
7Bo Sodersten, "Foreign Trade and Economic Growth: The Marginal
Aspect," (Translated from Swedish by Alan Williams), International Paper,
NOo 11 (London, 1960), p. 25.
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goods will expand more than import demand. This will lead to disequi
librium on that market. To restore equilibrium the price of the goods
must fall, i.e., the term of trade will improve for import country and
will worsen for export country. This is an idea that the author pointed
out in the study.
There are simple specifications of an aggregate demand for import
derived from a general utility function. The quantity of imports is a
function of the relative price of imports and domestic real income:
Md = F (P, Y),
where
,d
M = Quantity of imports demand,
P = Ratio of price of import to the domestic level, and
Y = Real gross national product.
Khan and Ross (1977) analyzed the implications of functional form
for import.8 The purpose of their study is to decide on empirical
grounds the appropriate form of the aggregate import demand equation
for three countries—the United States, Canada, and Japan. Their specify
cation includes the ratio of the price of import to the domestic price
level, and domestic income in real terms. A test to determine the
appropriate form for the import equation for each of these countries
was performed using quarterly data for period 1960 to 1972. Khan and
Ross specify on constant elasticities, which avoids the problem of a
secular fall in the price elasticity if the dependent variable happens
8Mohsin S. Khan and Knud Z.Roos, "The Functional Form of the
Aggregate Import Equation," Journal of International Economics, 7,
1977, p. 149.
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to rise over time. So, their choice of functional form of the import
demand relationships is the log-linear form which allows the dependent
variable to react proportionally to a rise or fall in the explanatory
variables. The import function is specified as:
Md = aQ + axP + a2Y + e (1)
where the signs of the parameter are expected to be:
a, < 0, &2 * 0»
and e is assumed to be a random error term following a normal distribution,
Khan and Ross then consider an exponential version of equation (1),
so equation (1) would then specified as:
dlogM = en + eJogP + BJogY + w (2)
The parameter p. and e2 are the relative price and real income elasti
cities, which would have the signs:
Bx < 0, e2 < 0.
The same as e, the error term w is also random, but it would follow a
log-normal distribution.
The results of their study of equations (1) and (2) are illustrated
in Table 6. In the table are presented the statistics for both the
linear and log-linear approach. They are, respectively t-value, the
coefficients of determination (R2), and the Durbin-Watson Statistics
(D.W.). The regression result from the equation estimates equations
2
(1) and (2) is both equally well specified, as their respective R 's
are high and there does not appear to be any evidence of autocorrelation,
Khan and Ross wanted to make a specific decision on the linear and
log-linear equation by looking at a dynamic equation the results of
which are shown as Table 7. The dynamic model in Table 6 implies
-21-
instantaneous adjustment. However, there may be costs involved in the
adjustment of actual import to the desired flow, so the dynamic model in
Table 7 will relate to the difference between the import demand in
present period and the level of import in the previous period. Neither
2
the signs and t-values of the estimated parameters, nor the R 's and
D.U. values give any clear indication of which of the two specifications
should be chosen. Somehow, concerning the empirical study of three
major trading countries—the United States, Canada, and Japan—the
result indicated that for standard specification of the import equation,
a log-linear form is better than a linear one.
In the previous work of Khan9 in 1975, his study in the area of
international trade, there has been a study concentrated on the trading
pattern of Venezuela. His purpose is to study the behaviour of the
imports of Venezuela at both the aggregate and disaggregated level.
The demand for imports is also specified in simplest form; this is
quantity demanded of the commodity is related to its own price relative
to the price of the domestic competing commodity and to the level of
domestic real income (Khan suggested that it would have been preferable
to relate the import commodity to total domestic expenditure. Such data
are not available; total real income is used instead).
As the function is specified in term of logarithms, the parameters
in the equation are the relative price and real income elasticities of
import, the equation is:
log Mdu =a0. ta^log PMi + a2
9Mohsin S. Khan, "Import and Export Demand in Developing Countries,"
Staff Paper, Vol. 21, November 1974, p. 221.
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where
M. = quantity of the i import commodity,
PM. = price of the i import commodity,
PD. = price of the i domestic commodity, and
Y = real gross domestic product.
The superscript d refers to demand. The variable Ut is random. The
signs of parameters are expected to be:
ali < °' a2i > °*
A rise in the relative price of import will reduce the quantity demand
and a similar rise in real income will increase it (in fact, the sign
of could easily be negative). Imports are the difference between
domestic consumption and domestic production. As real income rise faster
than consumption so as to reduce value of imports.
According to Khan's assumption on Venezuela that, first, imports
are always on their demand curve, i.e.,
and there is no possibility of disequilibrium behavior. Lags in adjust
ment are assumed to be shorter than one year, so the equation can be
estimated directly. Second, the supply curve for the i import goods
is infinitely elastic with respect to the price so that PM is exogenous
and the function can be estimated by the oridinary least squares. Also,
domestic price of the ith good and real income are assumed as exogenous.
The result of Khan's study is shown in Table 8. Equation (1) was estimated
for category of import as well as for total imports using the data in
10Mohsin S. Khan and Knud Z. Ross, "The Functional Form of the
Aggregate Import Equation," Journal of International Economics, 7, 1977,
p. 151.
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period 1953 to 1970. The data include value and price for each of the
commodities, which was broken down into nine categories of commodities.
This study concluded from the results of the regression that simple
specifications involving only relative price and real income as explana
tory variables are adequate to explain a large proportion of the variation
in Venezuela imports. This is true both at the aggregate as well as
disaggregate level.
Other studies for import demand had been done to provide the import
demand model.11 The previous studies that have estimated aggregate import
function for a large number of industrial countries have generally been
restricted to either annual data (e.g., see Heien, 1968; Houthakker and
Magee, 1969; and Taplin, 1973) or Semiannual data (e.g., see Samuelson,
1973 and Khan and Ross, 1974). Goldstein and Khan (1976), also studied
import demand on the purpose of: first to provide an estimate of the
aggregate import demand equation for twelve industrial countries using
quarterly data on the relevant variables for the period 1955 to 1973;
and second, to examine empirically whether the elasticity of import with
respect to relative price (that is, the ratio of import price to domestic
price), and the speed at which actual imports adjust to the desired
12
level are both independent of the size of the relative price change.
Again, the aim of this study, specifically on the elasticities of import
demand with respect to relative price and real domestic income, is
constant for all value of the two explanatory variables which are used
UMorris Goldstein and Mohsin S. Khan, "Large Versus Small Price
Change and the Demand for Imports," Staff Paper, Vol. 23 (March 1976), p. 200.
12Ibid.
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in the equation. The study presented the quarterly estimates of import
demand functions for twelve industrial countries, which are observed
that import demand was responsive to relative price for eight of the
twelve countries in the study is sample. The size of these estimated
price elasticities was found to be generally similar to those price
elasticities obtained in earlier studies. Real income change was also
found to exert a significant influence on aggregate import demand, and
the study found that the quarterly estimates of the income elasticity
tend to be somewhat smaller than do the annual or semiannual estimates.
Also, the results stated that no evidence that either the price elasticity
of demand for import varied with the size of the relative price change,
or that importers adjust any faster when faced with large than with normal
relative price changes.
The work of Weisskoff (1979) established an import demand model to
14
involve with the problem of trade protection in Brazil. His study is
related to the study of Khan and Ross (1975), in case of estimating
import and import demand elasticities. The demand for imports also is
the relationship of income and relative price. It is grounded in the
contradiction between local industry is needed for foreign materials and
its continuing success in replacing those needs by national product.
In the aggregate model, the price variable reflects the ability of local
production to compete with and limit the general level of imports. In
Morris Goldstein and Mohsin S. Khan, "Large versus Small Price
Change and the Demand for Imports," Staff Paper, Vol. 23 (March 1976),
pp. 201-204.
14Richard Weisskoff, "The Protection and Import Elasticity for
Brazil," The Review of Economic and Statistics, No. 1 (February 1979),
pp. 59-66.
-25-
the disaggregate model, relative price serves to distribute the available
foreign exchange among priority imports. Finally, the empirical results
indicated the strong negative secular trend associated with import
replacing development, the elastic and volatile effect of income and
capital formation. This result has related to the chain of interdepen
dence and to the growth strategy pursued in the expansion of the Brazilian
economy.
Empirical Study of Forecasting
C. W. McMahon (1961) did a study on economic forecasting. His
case study used data from different countries. For example, in the
case of Sweden, the regression analysis has been modified in several ways
to forecast import demand. The regression calculation is based on time
series for the period 1959 to 1962. Several economic variables used in
explaining imports are taken from the national account at constant price
per year.
Four different approaches have been used with regard to the relation
ship expressed by the regression equations. In three of these approaches,
total import is taken as the dependent variable. In the fourth approach,
total imports are obtained as the sum of the estimate of separate import
items. Also the information of each import item can most easily be
considered in a forecast based on calculation of disaggregated imports.
The four approaches have been illustrated; the equation of the relation-
15C. W. McMahon, "Technique of Economic Forecasting," an Account
of the Method of Short-term Economic Forecasting used by the Government
of Canada, France, the Netherland, Sweden, the United Kingdom and the
United States; Organization for Economic Cooperation and Development,
Paris, 1965, pp. 99-105.
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ship and the result of the regression analysis are listed below:
1) Y! " " 9>592 + 0-4l6X!
R2 = 0.974*
*This study did not provide the standard error of regression and
some other statistical result.
Yj is total import, X., is GNP. Also, a logarithmic regression equation
was calculated,
LogY1 = - 4.681 + 1.857 LogX]L
R2 = 0.963
2
2) Y = - 4843 + 0.477X
R2 = 0.989
Y1 is total imports and X« is total expenditures (export, consumption,
and investment). In this case, also a logarithmic regression was fitted
to the data,
LogY1 = - 2.456 + 1.436 LogX2
R2 = 0.984
3) Y1 4.539 + 0.465X3 + 0.718X4
R2 = 0.990
Y, is total imports and X4 is net increase in total stocks exclusive of
stock changes in mining, quarrying and forecasting, and of variations
in stock of cattle and in timber cutting, X3 stands for the X2 of equation
2th net of V
4) Forecasting by category:
4.1) Y2 = - 2,035 + 0.323X5
R2 = 0.943
-27-
Y2 is import of food stuff's including raw materials to the foodstuffs
industry and the beverage and tobacco industries and X,- is private
consumption of nondurable consumer goods exclusive of foodstuffs, beverages
and tobacco.
4.2) Y3 = - 771 + 0.435X6
R2 = 0.972
Y- is import of nondurable consumer goods (exclusive of foodstuffs) and
raw materials to textile and clothing industries and Xg is private
consumption of nondurable consumer goods exclusive of foodstuffs,
beverages and tobacco.
4.3) Y4 = - 333 + 0.337X?
R2 = 0.955
Y, is import of durable consumer goods including the share of automobiles
suppose to go to private consumption, and X7 is consumption of durable
consumer goods plus increases in stocks in automobiles.
4.4) The import equation described below was found to give a higher
degree of correlation if the variables were in current price. McMahon's
reason was that the price indices for investment goods were unrealiable.
In order to get a forecast of the volume of total import, the value
change of this group of imports, according to the regression equation,
was deflated by an estimated price development.
Y5 = - 834 + 0.404X8
R2 = 0.972
Yc is import of capital goods (including passenger cars for the business
b
sector and excluding ships, aircraft, and ordnance), and Xg is gross
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investment (including maintenance) in machinery, apparatus and appliances
within the sectors, agriculture, forestry, fishing, mining and manufac
turing, communications exclusive of shipping, and medical and social
services.
4.5) Y6 = - 1,443 + 39.131X1Q + 0.297Xiq
R2 = 0.944
Y6 is import of raw material for industrial production and Xg is a weighted
production index (1953 - 100). X1Q is the change in stock of raw materials
in the above mentioned branches of industry.
4.6) Yy = - 436 + 0.039X1
R2 = 0.799
Y7 is imports of fuel and lubricants and Xj is GNP.
4.7) Log Yg = - 4.773 + 1.850 LogXn
R2 = 0.909
Yg is imports of raw materials for building and X^ is investment in
building and construction.
The goodness of fit between the values of total imports calculated
according to the four different methods described can be measured by
the mean difference in percentage points—irrespective of sign—between
actual and calculate imports, 1953 to 1962. The differences were 2.4
for alternative (1) and 1.5, 1.6 and 2.4, respectively for alternative
(2) to (4). (The comparison for alternative (4) refers only to the
part of total imports for which regression calculations have been made.)
Although the differences were smaller for alternatives (2) and (3)
than for alternative (4), McMahon used the fourth alternative for fore
casts. The reason for this is because the information about the economic
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situation, available at the time of the forecast, has often suggested
deviations from the trend. This information can most easily be considered
in a forecast based on calculations of disaggregate imports.
In an effort to improve the forecasts, the relationship between
import price and price of domestic production was included as a separate
independent variable in the equation. The inclusion of this relation
ship did not, however, increase the correlation significantly. Still
another reason for not using these variables in forecasting imports is
the difficulty of estimating the price development.
The research of McMahon suggested that there are various macroeconomic
factors that determine import demand. The result of McMahon's study
provides the other explanatory variables beside GNP such as total
expenditure which is consisted of exports consumption and investment,
gross investment, weight production index using in total import demand
model as well as GNP.
Summary
Price and income level are the main variables used to describe the
import demand, so it can be concluded that GNP and relative price
are the main factors that influence imports. Also, the economic
activities from the national accounts are provided to indicate the level
of import demand.
C. W. Mahon, "Technique of Economic Forecasting," an Account of
the Method of Short-term Economic Forecasting used by the Government of
Canada, France, the Nether!and, the United Kingdom, and the United
States; Organization for Economic Cooperation and Development, Paris,
1965, p. 5.
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The specification that is most common includes logarithmic variables.
Studies which emphasize log-linear regression are done so because log-
linear terms allow the dependent variable to react proportion to a rise
or fall in the explanatory variables—the constant elasticities assumption.
Finally, these studies compare regressions of aggregate import demand




































































at-value in parentheses below coeffficients.


















































































at-value in parentheses below coefficients.
Source: Journal of International Economics, 7, 1977, p. 156.
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TABLE 8






















































































































Source: The Review of Economic and Statistics, No. 2, May 1975, p. 223.
Pe = Price Elasticity, Ie = Income Elasticity
CHAPTER III
THE IMPORT REQUIREMENT MODEL FOR THAILAND
Methodology
This study will be divided into two parts. The first part attempts
to construct an import demand model. Since the simple method—naive
method—has been used, the same principal may be applied in a somewhat
more sophisticated way by calculating a regression between demand for
import and explanatory variable which can be used to determine import
demand. The important variables that influence on demand for import
will be identified and analyzed. Regression and correlation analysis
are concerned with the functional linear relationship between two variables
—dependent variable and independent variable. Knowledge of the indepen
dent variable is used to predict the dependent variable, that is aggregate
demand for import.
In the second part, the estimated model from part one is needed to
forecast import demand for Thailand. The predicted value of demand for
import will be compared with actual import and another forecast method-
naive method. The time series data of twenty years, from 1961 to 1980,
is used in this study. The first set (1961 to 1976) of data points is
used to construct the demand for imports model by method of least squares.
The second set of data points (1977 to 1980) is brought into compare with
the expost predicted import demand. Also, all regression statistics
values will be used to examine the goodness of fit of the explanatory





This study, an analysis for import demand function and import
demand forecast for some development such as Thailand, is based on the
hypothesis derived from international trade theory and macroeconomic
theory. They are as follow:
1. The level of import in the country is directly related to
national product and national income like a consumption
function. National output in the manufacturing sector is also
the function of investment, which is the major source of
increasing demand for import. Including the ratio between
export price and import price—that is term of trade—is directly
related to the level of import demand, and import purchasing
power also depend inversely upon the level of price—both the
domestic consumer price index and international market price
level.
2. Prediction using regression will yield smaller MSE (mean square
error) than naive prediction method.
Specification Source of Data and Variables
In this study, the regression calculations are based on yearly
statistics for the period 1961 to 1980. The variables are represented
in Thai Baht at current year.
1. TM = Total value of import in millions of Thai Baht by year.
The census came from the Department of Custom of Thailand.
2. MCR = Import of consumer goods.
3. MRIP = Import of intermediate product and raw materials which
consist of:
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MRIP = MRIP chiefly for consumer goods.
MRIP = MRIP chiefly for capital goods,
me
4. MC = Import of capital goods.
5. MFL = Import of fuel and lubricants.
For (2) to (5) import value is classified as trade data which are
complied on the basis of the Standard International Trade Classification
(S.I.T.C.) as used in this study.
6. Y = Gross national product by industrial origin at current
price. The census was taken from the National Accounts
Division, Office of the National Economic and Social
Development Committee of Thailand.
7. TMP. = Import price index at 1975 price from "National Account
1 MA
Committees" Division, Office of National Economic and
Social Development.
8. CRP. = Consumer price index at 1975 price from the Department
i nx
of Business Economics, Ministry of Commerce Thailand.
9. I = Directed investment is taken from the National Account
Balance of Payment which was prepared by the Bank of
Thailand.
10. T = The proportion of export unit price to import unit price
at 1975 price. The data in this study excluded military
supply and gold which were arranged by the Bank of Thailand.
lU POM = Production of manufactured goods consisted of food and
beverages and tobacco products, textiles, wood products,
paper, construction materials, chemical products, iron
and steel and transportation equipment. The data was
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collected from "Industrial Economics and Planning
Division, Ministry of Industry.
The Model
The simplest formulation of an aggregate import demand equation
relates the value of import demand by country to macroeconomic factors.
It is the organization of the empirical study which is widely discussed
in the previous chapter. Various macroeconomic factors are used to
determine the demand for import based on the equilibrium condition.
The specification of an aggregate import demand equation derived from
a macroeconomic theory and international economic relates demand for
import to the level of gross national product, import price index, direct
investment and the relative price of export to price of import or term
of trade.
TM = F(Y, TMP.nx, I, T) (D
where TM = aggregate demand for import,
Y = real gross national product,
TMP. = import price index,
I = direct investment, and
T = term of trade.
In linear term the import equation is formulated as:
TM = aQ + axY + a2TMPinx + agl + a^T (2)
where the signs of the parameters are expected to be:
ax > 0, a2 < 0, a3 > 0, and a4 > 0.
When the exponential relationship is considered to equation (2), the
demand for imports would then specified as a semi-long term as:
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logTM = Bo + ex + B2TMP.nx + B3I + B4T (3)
where the signs of the parameter are expected to be:
$x > 0, B2 < 0, B3 > 0, and &4 > 0.
Furthermore, the disaggregate category of demand for import is
specified as follow:
MCR = f (Y, TMP.nx, I, T) (4)
Import of consumer goods is estimated upon the relationship of gross
national products and import price index, direct investment and term of
trade.
MRIP = f(Y, TMP.nx, I, T) (5)
import of raw materials and intermediate product is estimated by the
same set of explanatory variables as in Equation (3.1). This MRIP
forecasting approach is described by two seperate items as follows:
MRIPcr = f(Y, TMP.nx, I, T, CRPinx) (5.1)
MRIP_ = f(Y, TMP. , I, T, POM) (5.2)
me • HA
Items (5.1) and (5.2) are the import of raw material and intermediate
product which are chiefly for consumer goods and capital goods.
MC = f(Y, TMP.nY, I, T, POM) (6)
Import of capital goods is forecasted by the relationship of gross
national product, direct investment, term of trade, import price index,
and manufacture output.
MFL = f(Y, TMPinx, I, T) (7)
Fuel and lubricants are the function of gross national products, import
price index, direct investment, and term of trade.
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Method of Estimation
Ordinary least square method is used to forecast the relationship
between each type of import demand and explanatory variables. The semi'
logarithmic functional forms are employed in this study. It is the
compromise of linear and log-linear form.
CHAPTER IV
EMPIRICAL STUDY
Our empirical study is based on time series analysis (multiple
regression) model of demand for import in Thailand as a major economic
development indicator. Demand for import has been influenced by gross
national product (GNP) growth, direct investment (I), import price
index (TMP. ), and the term of trade (T) from 1961 to 1976 with each
explantory variable used to estimate the model.
The import equations from chapter III, aggregate import demand
equation and its categories equation, were estimated in semi-log terms.
Some extra explanatory variables-consumer price indexes (CRP^nx)> manu
facture output (POM) were added in some versions, such as the regression
equation of intermediate product and raw material chiefly imported for
consumer goods, and chiefly for capital goods, and regression equation
of capital goods. Furthermore, the dummy variable for the period 1974
to 1980 is included in the model to indicate the effect of the oil price
increase. The outline of this chapter is as follows. In the first
section we illustrate and discuss the result of the aggregate demand
for import model and its categories. In the second section the results
of forecasting will be presented, including a comparison with the
expost-forecast of naive method. A summary of these results and their
implications are considered in the third section. The final section
contained some comments for further research.
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The Result of Regression
Aggregate Demand for Import (Table 9)
LNTM - 7.9326 + .0000124Y - .0114TMP. + .0001481 + .0077T - .574101
I nx
R2 = .9867, Standard Error = .0868
Durbin-Watson Statistics = 2.27
The regression results from OLS estimates indicate that the selected
variables performed well explaining the variation in aggregate demand
p
for imports. The coefficient of determination (R ) is .9867 indicated
that about ninety-eight percent of the variation is aggregate import
demand is explained by gross national product - GNP, import price index
- TMP. , direct investment - I and term of trade - T, including dummy
i ri/N
variable Dl. In this equation GNP and direct investment are indicated
with the positive signs. That is if GNP or direct investment increase
at one unit when holding the other explanatory variables constant,
import demand will increase by .0000124 percent and .000148 percent.
The same as term of trade (T), the coefficience is .0077 with positive
sign indicated that when term of trade increases at one unit, it will
increase imports at .0077 percent. Import price index is indicated by
the coefficient of -.0114 which is the sign consistent with the hypothesis.
It means that, when import price index increases by one unit, the demand
for import will decrease by .012 percent. The dummy variable Dl is
created to determine the effect of oil pirce increases on demand for
import. Dl takes the values zero from 1961 to 1973 and unity since
1974. The expected signs of variables Dl are not consistent with the
hypothesis since Dl is expected to have a positive sign.
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With the one-tailed students1 T-Test, at 0.05 level of significance,
the result indicates the positive significant link between demand for
imports and the explanatory variables, except the import price index
which is negatively correlated with demand for import.
In this model, the Durbin-Watson value is 2.2679. It should be
concluded that there is no problem of serial correlation.
Import Demand for Consumer Goods (Table 10)
LNMCR = 7.5622 +.000003Y - .00000168TMP. + .0000611 + .00416T
+ .1068D1
R2 = .9829, Standard Error = .0780
Durbin-Watson Statistics = .9226
In the equation of the import demand for consumer goods, the results
of the regession present a strong relationship in which the set of
explanatory variables (Y, TMP. , I, T, and Dl) can explain consumer
p
goods imports. The coefficient of determination (R ) is .9829. That
is the set of explanatory variable can explain variation in demand for
imports of this commodity at about ninety-eight percent. The independent
variable TMP. is indicated by the negative signs of value -.00000168.
i nx
It means that when the import price index increase by one unit while
holding the other variables constant, will decrease import demand for
consumer goods about .00000168 percent. The other variables are indicated
by the regression to increase import demand for coefficient as illustrated
in the equation. The one-tailed students1 T-Test at 0.05 level of signi
ficance, suggests to reject all the null hypothesis. They are significant
from zero, except import price index. The Durbin-Watson Statistics is
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.9226 indicated that it is inconclusive with the problem of serial
correlation.
Import Demand for Intermediate Product
and Raw Material (Table 11)
LNMRIP = 6.7259 + .0000106Y + .O1O1TMP. + .000351 + .00087T
+ .4155D1
R2 = .9643, Standard Error = .2267
Durbin-Watson Statistics = 1.4085
The regression result in this model presents the relationship
among the variables in which about ninety-six percent of the variation
in import of intermediate product and raw material is explained by this
group of explanatory variable (Y, TMP^, I, T, Dl). The signs of the
explanatory variables are consistent with the hypothesis except import
price index which has the wrong sign. The term of trade and the dummy
variable are insignificant as illustrated in Table 11. The Durbin-Watson
Statistics is 1.4055, it is concluded that the test is inconclusive.
Import Demand for Intermediate Product
Chiefly for Capital Goods (Table 127"
LNMRIPmc = 6.7599 + .0000482Y +.00459TMP.nx + .0002581 + 00792T
+ .000033P0M + .5736D1
R2 = .9681, Standard Error = .1791
Durbin-Watson Statistics = 1.698
The model of demand for import of intermediate products chiefly
for capital goods is shown above. For this model, about ninety-six
percent of the total variation in the equation of demand for import
can be explained by the set of explanatory variable.
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Only the coefficients for direct investment and the dummy variable
are significantly different from zero. The Durbin-Watson Statistics is
1.698, it is inconclusive in serial correlation problem. An extra explana
tory variable is included in this model. It is the manufacturing output-
POM. The results of regression show no improvement to the model by
inclusion this variable because the coefficient of POM is .000033. It
indicated that only .000033 percent of import will increase when output
of manufacture increases at one unit.
Import of Intermediate Product Chiefly for Consumer Goods (Table 13)
LNMRIPcr = 10.0309 + .0000162Y + .00938TMPinx + .0003251 - .00635T
- .0599CRP-jnx .+ .4685D1
R2 = .9819, Standard Error = .1310
Ourbin-Watson Statistics = 1.552
For intermediate products chiefly for consumer goods, the forecasting
model is constructed by the set of explanatory variable (Y, TMPjnx, I, T,
Dl) which can explain variation in demand for imports at 98.19 percent. The
expected signs of explanatory variables - TMPjnx and T are not consistent
with the hypothesis. Import price index is indicated by +.000938 and term
of trade is indicated by -.00635, because when import price index increases
at one unit, also increases demand for import about .000938 percent and
decreases about .00635 percent when term of trade increases by one unit.
Consumer price index - CRPinx is added to the model and is indicated by
the consistent expected signs respectively to the hypothesis. The coeffi
cient of CRPinx is -.0599 percent, that is when consumer price index
increases at one unit, it will decrease import demand about .0599 percent.
The one-tailed Students' T-Test at 0.05 level of significant rejected all
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the null hypothesis except term of trade (T). The meaning is that all
the explanatory variables are significantly related to demand for import
of this commodity; however, term of trade is not significantly related
to the model. The Durbin-Watson Statistics is 1.552, which is incon
clusive with regard to serial correlation in the model.
Import Demand for Capital Goods (Table 14)
LNMC = 4.5083 + .0000071Y - .0102TMP. v + . 000421 + .0212T
i nx
+ .0000612P0M + .0129D1
2
R = .7763, Standard Error = .6352
Durbin-Watson Statistics = 2.3728
The function of demand for import for capital goods is shown by
the regression results which the coefficient of determination (R ) is
.7743. This indicated that about 77.43 percent of variation in import
demand is explain by Y, TMP. v, I, T, and Dl. All of the explanatory
i nx
variables are presented by the expected signs which are consistent with
the hypothesis. The results indicated that increasing in each explanatory
variable (except import price index) at one unit, while holding the
other explanatory constant will increase the demand for import of
capital goods. In case of import price index, demand for import will
decrease about .0102 percent when import price index increase at one
unit while holding the other variables constant.
The one-tailed Students1 T-Test, at 0.05 level of significance,
indicated that all the explanatory variables are not significantly
related to the model since the calculated t-value at degree of freedom
ten less than the critical-t (1.812), all the alternative hypotheses
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are rejected. In this model the Durbin-Watson Statistics is 2.3728
which suggests that there is no serious problem of serial correlation
in the model.
Import Demand for Fuel and Lubricant (Table 15)
LNMFL = 8.3064 + .0000031Y + .00341TMP. + .0002251 - .01316T
11 1a
+ .7099D1
R2 = .9921, Standard Error = .1341
Durbin-Watson Statistics = 2.1197
The demand for import of fuel and lubricant is illustrated by the
regression result in Table 15. The regression result states that the
set of explanatory variables, which consisted of GNP, import price
index, direct investment, term of trade, and dummy variable, can explain
the demand for import at about ninety-nine percent. The expected signs
which are not consistent to the hypothesis are TMPinx and T. The result
indicates that while holding the other explanatory variables constant,
when the import price index increases at one unit, the import demand
for fuel and lubricant will increase about .00341 percent. This is not
consistent with the hypothesis of this study. As well as in the case
of T, the result of increase in term of trade at one unit will decrease
import of this commodity about .01316 percent.
At 0.05 level of significance, the one-tailed Students' T-Test has
rejected all the null hypothesis for each independent variable in the
model, but not import price index. It means that the relationship among
the variables is significantly related to the imports with the exception
of the import price index.
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The Durbin-Watson Statistics indicated that there is no serious
problem of serial correlation in this model.
The Forecasting Results
There are several methods of economic forecasting. For example,
time series forecasting, which is used to link past patterns of growth
and change to future pattern. This method does not provide any factor
which is used to link past patterns of growth and change to future
pattern. This method does not provide any factor which is concerned
with the economic structure. However, it is a valuable forecasting
technique. Another example is the naive method of forecasting—naive
extrapolation—which is used to make short-term forecasts. This method
of forecasting is simple and illustrates an extension into the future
of past trends or other quantitative relationship. Naive extrapolation
has been used successfully to forecast variables such as stock market
price and interest rates. As illustrated in Table 5, naive method has
been used to predict import demand. The prediction fuction is:
X(t + 1) = Xt + (Xt " X(t - 1))
Furthermore, the multiple time series regression is used in this study
to construct the import forecasting model. This method is the using
of the historical value of exogenous factors that affect imports. In
this section, the expost regression forecasts are compared to the expost
naive forecasts in Table 16 and import demand comparison by the category
illustrated in Tables 17 to 23. The forecasts are compared on the basis
of mean square error. The mean square error indicates that the method
of time series regression improves forecasts each category of import.
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In case of import for intermediate product model which is chiefly for
capital goods, the analysis stated that the regression should have
serial correlation among the disturbances in the model. This is





The model of aggregate demand for import and of disaggregate
category is estimated by the semi-long approach. The results of estimate
are summarized in Table 24. The illustration in the table presents the
differential impact of economic activities, gross national product,
import price level, direct investment and term of trade—including the
dummy variable. The highlight of overall estimate can be presented by
p
the coefficient of determination (R ). The regression performed
reasonably in well determining of total import demand and disaggregated
imports. Furthermore, the forecasting results of import demand are
compared to the expost forecasting results of naive method. The results
of comparison generally show the superiority of the regression analysis
due to smaller mean square error. Somehow, a close examination of the
other statistics such as Durbin-Watson Statistics, suggest that some
errors remain in the model. These errors are indicated by inconsistency
of the signs of some parameters in the model with the maintained
hypothesis. Other cases are the inconclusive Durbin-Watson Statistics
and Students1 T-Test. These kinds of error may be considered on the
variable nature of aggregate import demand and disaggregate category,
which assume many different patterns of import demand.
Comments
The results of this study show that, in Thailand, aggregate demand
for import model could be constructed based on the level of GNP, import
-48-
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price index, level of direct investment, term of trade, and some dummy
variables. The regression results show a strong relationship between
aggregate demand for import and those explanatory variables which were
stated by the hypothesis in this study. The comparative results of
forecasting technique show the superiority of the time series regression
method over the naive method in forecasting the demand for imports.
The factors that influence the demand for import were identified in the
import demand model. However, with close examination, some comments
are in order.
1) There is some autocorrelation in the regression results. This
is a problem with time series data because of their movement in cycles
rather than in a purely random fashion. This phenomenon often causes
runs of several successive negative or positive errors in a row. A
major cause of positively autocorrelated residuals in business and
economics is the omission of one or more key variables from the model.
When the situation effects of these missing variables are positively
related, the residual tends to be positively autocorrelated in the
regression equation because they include the effects of the missing
variable or variables. This usually means that an important part of
the variation of the dependent variable has not been explained. The
best solution to this problem is to search for other explanatory variables
to include in the model.
2) This study used a dummy variable to represent the oil crisis.
Other dummy variables should be used in subsequent research to account
for other economic factors which may influence the demand for imports.
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Some special government policies to reduce the demand for import, such
as ban on eighteen luxury import items; increasing in custom duties on
141 types of imports; and increasing in the central bank interest rate
on loans to commercial banks, have not been considered.
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TABLE 9
REGRESSION OF AGGREGATE DEMAND FOR IMPORT
(TM)













Constant term = 7.9326
F-Value of Regression = 148.569
Durbin-Watson = 2.2678
Sample size = 16
R2 = .9867
Mean of dependent variable = 10.1625

































*Not significantly different from zero at 0.05 level of significant.
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TABLE 10
REGRESSION OF IMPORT FOR CONSUMER GOODS
(MCR)














Constant term = 7.562201
F-Value of Regression = 161.0202
Durbin-Watson = .92256
Sample size = 16
r2 = .9829
Mean of dependent variable = 8.7554
































♦Not significantly different from zero at 0.05 level of significant.
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TABLE 11
REGRESSION OF IMPORT FOR INTERMEDIATE PRODUCT AND RAW MATERIAL
(MRIP)










































Constant term = 6.72595
F-Value of Regression = 75.6661
Durbin-Watson = 1.4085
Sample size = 16
R2 = .96432
Mean of dependent variable = .0252
Standard deviation of dependent variable = 1.0801
*Not significantly different from zero at 0.05 level of significant.
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TABLE 12
REGRESSION OF IMPORT FOR INTERMEDIATE PRODUCT










Constant term = 6.75998
F-Value of Regression = 65.7048
Durbin-Watson = 1.69816
Sample size = 16
R2 = .95882
Mean of dependent variable = 9.2323










































*Not significantly different from zero at 0.05 level of significant.
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TABLE 13
REGRESSION OF IMPORT FOR INTERMEDIATE PRODUCT










Constant term = 10.03091




Mean of dependent variable = 8.5662










































♦Not significantly different from zero at 0.05 level of significant.
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TABLE 14
REGRESSION OF IMPORT FOR CAPITAL GOODS
(MC)























































Constant term = 4.50837
F-Value of regression = 7.52110
Durbin-Watson = 2.37288
Sample size = 16
R2 = .77635
Mean of dependent variable = 9.1561
Standard deviation of dependent variable = 1.1110




REGRESSION OF IMPORT FOR FUEL AND LUBRICANT
(MFL)













Constant term = 8.306449




Mean of dependent variable = 8.3995

































*Not significantly different from zero at 0.05 level of significant.
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TABLE 16
THE COMPARISON OF FORECASTING RESULT (BY CATEGORIES)
Import Mean Square Error









FORECASTING RESULT OF AGGREGRATE DEMAND FOR IMPORT (LNTM)
Observed Predicted
LNTM Naive Method Regression Method
1977 11.4722 11.2761 11.4851
1978 11.6078 11.6568 11.6758
1979 11.9443 11.7249 12.0837
1980 12.1552 12.1411 12.0874
Mean Square Error .0223 .0072
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TABLE 18
FORECASTING RESULT OF IMPORT DEMAND FOR CONSUMER GOODS (LNMCR)
Observed Predicted
LNMCR Naive Method Regression Method
1977 9.3610 9.2499 9.2661
1978 9.4682 9.4579 9.4630
1979 9.9798 9.6003 9.7414
1980 9.8671 9.8544 9.8532
Mean Square Error .0067 .0016
TABLE 19
FORECASTING RESULT OF IMPORT DEMAND OF

















Mean Square Error .1724 .0691
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TABLE 20
FORECASTING RESULT OF IMPORT DEMAND OF
INTERMEDIATE PRODUCT FOR CAPITAL GOODS (LNMRIPmc)
Observed Predicted
MRIPmc Naive Method Regression Method
1977 10.0577 9.7240 10.1971
1978 10.3220 10.2406 10.3307
1979 10.5578 9.2200 10.6956
1980 10.7250 10.7484 10.6554
Mean Square Error .5906 .0433
TABLE 21
FORECASTING RESULT OF IMPORT DEMAND OF
INTERMEDIATE PRODUCT FOR CONSUMER GOODS (LNMRIPcr)
Predicted


















FORECASTING RESULT OF IMPORT DEMAND OF CAPITAL GOODS (LNMC)
Observed Predicted
LNMC Naive Method Regression Method
1977 10.0096 9.7154 10.2712
1978 10.3519 10.2881 10.3954
1979 10.5925 10.5516 10.8409
1980 10.8370 10.7862 10.6112
Mean Square Error .0399 .0270
TABLE 23
FORECASTING RESULT OF IMPORT OF FUEL AND LUBRICANT (LNMFL)
Predicted



































































































































































aT-value In parentheses below coefficients
°Not significantly different from zero at 0.05 level of significant.
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